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ABSTRACT 

PROBLEM TO BE SOLVED: To realize continuous read and write operations at a 
high speed in one cycle, by charging and discharging bit lines for the read 
and write operations of a semiconductor memory in parallel. 

SOLUTION: A global bit line for writing of data is connected to a local bit 
line via N-type MOS transistors MN5, MN6 of a Y switch and to a write 
amplifier circuit 102. The write amplifier 102 has inverter circuits INVl, 
2, and a decoder and word driver 101 selects one word line of any one bank. 
A Y switch control circuit 106 controls the Y switch, i.e., controls to 
connect the local bit line and a read global bit line of any one bank 
through a Y switch YSWi at the read time, and connect the local bit line 
and the write global bit line through the Y switch YSWi at the write time. 
The charging and discharging operations can be conducted in parallel 
continuously at a high speed. 
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7 y -(timing free)i-f5wi:i5T$5) B -t^t> 
*»s * > Y1&*y-ty f>mE^-^^$r%l£LT-feV^ 
T>7*Stt^ff ^-S A_ENOW^— TVl^ $ >^*|r 

yf-m-tls^Tl/yi. tj t-fe>^T^7*gf±{km-^S A 

_E NO-f ^—y"j\r^ ^i/^<f5:j; 

5= -ffcfr*>, ^KiSi-t>^r>7 , (3, 7^f-S!-tr>^ 



[0 0 3 0] @3I1, Ell CO/O^ BANK 1 t Y*W 
y^-Y S w l 0«»S:a#ibL-C ± OBMBlc^LfcH-? 
£>-5 = x-^gg^SiLfflO^n— /</uf j/ h$ (RGB 
L« RGB LB) Jo«tZ>'T-^<0§f iX^ffl<D^'n-/< 
*t? hiH (WCBL, WGBLB) &a—$/\,]?y \. 
*$4*t(LBL0, LBLBO, LBL1, LBLB 
1, LBL2, LBLB2, LBL3 t LBLB3) |C 
#LT, *ft-Pftltt«)Ii£-CE<*U Y^yfYS 
Wl iCtoTo— *yHf hi&4*t (LBLO, LBL 
BO, LBL 1, LBLB 1, LBL2, LBLB2, 
LBL 3, LBLB3) <D ? *, 1 *t&iiiiRLT, 7 s — 9 
W&httL&Wn—'tjWy h& (RGBL, RGBL 
B) RTJT-?<Dm$&%.R<Dyu-s<jut;y hf& (W 
GBL, WGBLB) |C»tt1"5 ^ t \z J; 9 , x-^O 
BE*UlL*JJ:D«»*ii**tT5. «*»RS\V0 % WS 
W0,.RSW1, WSW1, RSW2, WSW2, RS 
W3, \VSW3UY7^ s/^*J»l£]?Sl 0 6A»lbtiJ^$ 
ix, Y^-f j/fYSWl (0#MOS h7^^0^'- 

[0 0 3 1] 04 11, x-^gS^ajLffi^'n-v^uf 
7hS (RGBL, RGBLB) *>*«fcl>*x — ^OStii 
^•ffiro^'D— /syHT;, (WGBL, WGBLB) # 
d— */uvf j, h#4ft (LBL0, LBLB0, LBL 
I, LBLB 1, LBL 2, LBLB2, LBL3, L 
BLB3) fcl#©«*TE»$*lfc*&©>*!J-* 

fc, 0 511, !24©i|ljLA.B<&Wffil2&*Lfci0T*> 
5 0 c-^yufy).^ (LBL0, LBLB0, LBL 
1, LBLB1, LBL2, LBLB2, LBL3, L 
BLB3) II, %2m<0**)\s (&JSE$) &Rl^Xffi 

sstw«vDDtt, %zm<o*9jvzm^xmj&z 

tlZo tt*Uitffl^o-'/</Hfy m (RGBL, RG 
BLB) 11, *4*©>*/l/$rJHVvC*J*3iX5.'#* 

&&-M?a—s</l>X-yhl& (WGBL, WGBLB) 

li, fi/HR^xm&Zlte. 0^$ 

flTVvte^jJi, ft 1 MO* 9 Ml* * !) -t/ua-Cttffi $ 
ftTi^So 4fc, *i®T-B£;h,/c®igcll l ood **•!)-{? 
vUCELLSr*LTV^5. 

[0 0 3 2] ^D-y</HfyHji (RGBL, RGBL 
B, WGBL, WGBLB) II, y*J>-fe/H*7^ 

(09tlJ, l»©K's'H!l (LBL0, LBLB0) ) 
fci*©W-&-ej&82Fix-5fc», j/n-^/H^s/ hill 

(RGBL, RGBLB, WGBL, WGBLB) <DB 
M$l;«r(Stt t - k #*JIB k tt 5. 

[0 0 3 3] H6fc#0»8«£flv%T«»rtLfcl 6K 



■^'iXO^y 71/-f 118 0(75/0^ (bankl~ba 
nk8) S«14 3ttY^yfYS 

Wffc f? , 8 ito'fy* (bankl~bank8) d 
*n^iiB«LTElESn5. S«i4 2l:tt, 

^jaivb— KK9-r^i o lisivy^ y f 

•JW3K1 0 6#EB$*i3. ffitti 4 4lwtt. ir>-* 
T^T"- 7-y?-®ftl 0 4tt£tjc?<f hr^ES 1 0 
2#EltSti5. MK14 5HI, tt*ttJLf f -*tfiii;& 
*ii5(t-W»OUTOE«IH«T*0, flttl4 6tt, 
S#ii^x-^^A7J^H5ft^ I N©EttS«T& 
Z, {S«14 7fctt, Bl'?BI*Ui6>ot7 f !lf3- 
^*JJ:iF*©ffi*JW0!8a5E*Six5. ***V<DXih 
JWf—fiVBttS 2 bfy hg-C, 7 K^ttl 2 tTy h 

[0 0 3 4] WTICX hTB»©»f^ (B-7K^O 

[0035] n 7 ice i a^wttstssiiQ;* hr^po 

[0 0 3 6] *HT»fts&BM&-r5iHrlw, Ifc^ifJLffl:/ 

o— /^Hfj, hJ| (RGBL, RGBLB) £o— j&,u 
^Hd (LBL, LBLB) til, {g54ftEQ2* 

"L" ( "LOW" W</1,) |C, YXJi/f- (YSW 
l~YSWn) ©^m-i-RSWil "L" Ic3*l5~ t 
iCioT, T'yf-Y-v'llIJSl 0 8|CJ:9 "H" ( "H 
igh" icry^-t—^Six*. 

[0 0 3 7] R*Hitttf^tt, *i\ flHMHEQtf 

*h" ic$tt, ^y^-v-^as^jhSii. ^ntm^ 

fc. !7~K*WL4S "H" KSit, ^!)ft-j;jiifc 
v—tiJ\sVyY®. (LBL, LBLB) ^^^Uir^C 

^•RSW^i "L" lnSft-C^SCT, YXjyf- (Y S 
Wl~YSWn) OP^;UiMOSh7^^i! 

^icsn-c^s. s^ot, p-a/nryMft (lb 

L, LBLB) tR^ffitffl^D-/<yUtfs/ h& (RG 
BL, RGBLB) t*s»«SlX, > * !> -fe/PC E L L 
fcioT£Cfcn— a/Ufy hM (LBL, LBLB) 
0«ffi***tt*ffiU/B^o-/</Hfy M IRGBL, 

rgblb) i-eibna. *e>icio*ffi**s-t^ 

rvy • 7 o 4icex.p>n, fsXTffV 

if H L T« *tft O U T (Cr - ^ ^ UJ 7J $ . 

[00 3 8] ±>XT^7'lZQGLmi> i fcz.btltz&t& 
•C. Y^-fyf- (YSWl~YSWn) ePffflft^-R 
SWS "L" "H" (CUT, YXjy?- (YSW 
l~YSWn) OPft*^lMOSh7^^^ 
7lC$n, o—H^yhMk (LBL, LBLB) tSS 
-WtiUB^n— /</Hi> hH (RGBL, RGBLB) 

fc^womsns. mwi^ y^ y f (yswi- 

YSWn) 0»J»ft*WSWiS "L" "H" 

tl, Y^yf (YSWl~YSWn) (?5Nf-^-t>yU 



SMOS Yy>'J^9i)^>\z^ix, □ -7j.a,try h$ 
(LBL, LBLB) i§#jA^#**n-,ouf y 
(WGBL, WGBLB) iaHftBESiV *#&*ttft 
*M*M-5- t#5i*l^D-/<^lfy M| (WGB 
L, WGBLB) 14, R^ffiUlbf^tlw^festatt&tt 

/h^^D-^/uif-s, (LBL, LBLB) <D?*xJZ 
[0 0 3 9] **a*»T», 7-K*WLfc "L" 

K, ihltpfg^Rswfr "L" (c, *MPjl*\vs\v£ 

"L" |c, ff^-$EQ£ "L" KLT, fcO-flvfyvwO 
fc»lwBt*fflLffl^n-/<yHi' s , Mfc (RGB L, RG 
BLB) iD-^/u^m (LBL, LBLB) 
7'!>f- + -^Si>5. R^diLfc, ^y* 

[0 0 4 0] fcfc, H7Ttl^!)ft-fttlW^ 

tt*fflLOfl(H=fTt>*i5J:7lc1-niJJ:^ 0 -f-fcfct,, 
1 f-i' ^uo&twcy y f^-i^ff 5 <t 0 izKMttZ <, 

[0 0 4 1] t£*fi«l©**ycii, tt*ffiL©fc* 
<DtTy h*$fcS#ii*<07;:ft<Otry HftttB— T*«0D 

ftOtTy h*©3fctt*&miB»|cfT*.1\ *H7tf)iiii$fc 
#B«T?fcofc. #3£SS0ijTI4, SS^tilL^lc, MffL 

13— 7 ku^^cot— ^<os?^aitts#ji^ 

LTiSillc 1 •tf-.f * /WT-frx., 1 -tV * A-* Y 7 

[0 04 2] Hit. #3U£01JT-I4, g&f£B#lCtry hmz 
oV>T^5^* y-fe^uCELLIi, y*D-^VHT y hfo 
Srfflv^V^*0Kl=ifcv<T 1/n U*»4v^©T, f y 

[0 0 4 3] >*y-fe/UCELLI4, 

io**y tm-xh<o ,'««a*2o^5f a 7 

fr<, 1*1— 7 Kl'^^Of- £<£>gg^£ij l, 

[0 0 44] <%ffi0| 2>08IJ, 1 TSIj^fc* 

«Wlc«5*i8*IBtt»«^*+ y >a. > * y ©f-? 

14, ^^ms0?ss!{3i^$:ffl^T*^ B B B vy =><o 



fc«fcl>'3 2 try h^<0##iA^ffl/<^ 1 2 2;fc«fc<>\3 2 

?7Kll20§fttl6KBT, l7>f^ (5^t 
y bm<DW:Z&Z.O%.m U2 5 6 tTy h^tSf&Tfc 

T-?7W 1 1 2^07 f -*OAfcb73l4 3 2 fy Mf 

i7-^7W 1 1 2^<Or-*OAtiJ2>te6 4 fy h 

[0 0 4 5] £/c, U*/<!)A'y77 1 1 4 14, y 

ff+5*l»lttti34l» W*.tf3 2 tTy MscDUv?**-? 

irl^y- 1 2 414, *+y •>af-^7l' 
-< 1 1 2 iA^ffl A* 12 2 frbtD*?— 9 

tfOA\ y #>Ky Ay 7 7 i i 4t^b<Df— 
trO^SrS^-t-So ir 9 l 2 4 14, ftOftifg* l 2 0 

[0 0 4 6] ^tyv'a^^Kintt, 7 KU* 
l BfrbffT Ku^SrS«tl!io-c«a7 Ku^ 
1 2 5 frftfitt 1 1 5 tt^S 1 1 5 11* + 

r/a^7W 1 1 3;J»b£tfft-3fc7 K^12 5 
tia^^tlTV'tV^^y flaxy h<737 YU*W& 
'< l> 7 7 T L Bfrb&VR-oItT K^^ 1 2 6 fcjfctfc 
L, -ftLfcH^Itt y hfg^-1 1 7 |C "H" (ty 
h) 5rffi7^L, *JWI1]?S1 1 6|ci3l5 e -itL^V^ 
lit y Kt*l 1 HZ -L" (S^t y h) fcUJ*U 

ttdffiatt 1 1 e \zmz a ii6ut^^i2 

4 $ftWfS^ 1 2 o 

[0 0 4 7] 0 9 IC, 0 8<Odr+y ->i>^-y oy — 
K, 7-T K ^ K7*JiV^ H7B#t y HI*#5;*fc 
y h/c'-o^-g-lc^-Y y> a r-?7W 1 l 2 l^x- 

^i*t5'i'a7-?7K 1 1 2<D7y--fc.x£&fTL 

[0 0 4 8] I>-KB*lctt. *+y>i7 f -^7W 1 
1 2|i, 7 KU^<^ 1 1 8A>P)7 KU^^g»tfto 
T, tt*UJL.ffl/<^l 2 1 KR^ffi LTtx-^ 5rtB^1- 
5 8 7-f h^Flcii, ^tr>af-^7W l 1214, 
18*>67KU^Sr, ^t5i^ffl/<^l 

[0 0 4 9] ^ h 7^1^14, 7 KU*/<* 1 1 8*»e,7 
KV^Sr, *#ii*ffl/<^ 1 2 2jS>t>©#&#r-y-£ 

-tn^ngiteoT, y*/<i>/<y77i i4ic:^^y 

ir^Or-^ £R*m LT^fey * y -feyKCT-^ 
#iitr s ^h7*5**TLfc^T, tyHI*int 



(5 *t y h) X'foit-frl&Jii-Z; tj/hfl^-117 

tyKlf* r^^tj/hj Tifeofc*&. * 
+ s/ yaf-^7M 1 1 2df- * £ t> > icM-f&g 

[0 0 5 0] U*y<y *&ail, 7K1/7^1 18H 
7KU*«r£tf\ *fc. !)*a*!)/^77 1 HOf- 
^tu^l 2 4S:9I9#x.5wtlc±t) a 
f-nM 1 1 2lcAix, t^D-ZMzf— 
iitfc -feu** 1 2 4(0$)Jfflllit hfll-9- 1 1 7 &gtf 
fcMWBISl 1 6©lJba-C*>£lW»ft*l 2 OICioT 
175, ii^wCOt ;/ Hf#l 1 7*5 r*7tj,|.j (-ft 

5itBtttt/h*v^T. y*/<yteattiit A,£'fr 

Sf#*V\ 'f^TilSll, * h 7111 INT* A'TJ* "Tf- 
SCiKfcSo rs^t y hj B*ttt, (25 

t-#j s w-p y # y teaottett/h $ v \ 

[0 0 5 1 ] fcjfcco* hTIlt j/ hft**J5tJELT*»fc 

a^jt^-c^ro* h7teaNFiwcartfw -r 

[0 0 5 2] #3EKflTtt, 7f hottrtgfc* h 
7«ffi-ctti*jft*.5wi:is-c#SO-C ffiWlslgg&fiff¥ 

[0 0 5 3] <HJS01J 3 >S 1 0 11, HJS01J 2 TSfi'**. 
** 91 I *> 5 * -Y y •> a. ^ * y £ 1 * + j/ -> a I c ffl 

D7*D-tr;/-!M 3014, ¥*fr*0HsIESfiitttffi&J!3VN 

ft, l^t5'V' 3 13 2tf*«llgl (CPU) l 
3 4 t &rtiKL,"CV>5. Sfc, •5"('^n/Dtj/tl 3 

?B7ntyf l 3 0 £ 2fc** y>s=. 1 3 6 i©|BJ 
11, 3 2 f j/ h$gcr>x-*/<* 1 3 8T»tt*iXTV> 
5, Sfc, 1 3 2i«f*teaKltl 34 

fcOWtt. 3 2 My h«©R*ttiUB/<* 1 4 Ofcitf 
3 2 f y 14 2 TttttSJXTV* 

9, ^-*ISBIfc&Kfc7 KU^/<^-WJ»flr^-OSE* 

[0 0 54]Blll:tt, 1 3 2ft<F>* 

+ y>if-?7K 1 1 2c73x-^c7)Ani E xlC£.g 
>i'<y7 7!:£ir1*.i*a s 5*$lx3 s l 4 

2 £K#aiLfl!'<* i 4 o >tt«p&j&a£B i34t/< 



6 GIIt — 1 3 8 bffifiLZm. *\ v's^? t> 
7W&lK;i^(OJft^->af-?7W 112 
^>5*-*tOAffiatt3 2 f y.HS-CMrfc*l3, 

^ty hcOta^^^^aE-Y y ->iX— ^7K 1 1 

2^©T-*©Attiatt6 4 tT? htlT'ft^il?), 06 
c7)2 0(Dp< ; E-y 7M 1 4 0<T>'<*sir b a n k i (ill 

i~80Hoio) (&£'*> feA»io£jgft-t-3a\ 2 

*§£ll, 9*-^©Ata*tt3 2 tfy h«t»*5. 
Sr2o»Uvii-5»*tt, x-^OAtiiTjUe 4 ify hff 

[0 0 5 5] lW+y>ai 2&*+y$/A«>f ? — * 
£Aft#x.SS£\ ^tv>i7-?7M l l 2<Dt 
— 15 4 St^LT?^ :"<s/7 7 1 5 O'lcK* 

Urt-fcWWPfc, 2#.*-f l 3 6©7*— h 
/<s/7r 1 5 2&T>V->* 1 5 6 ^Lt^t iy->a.T- 
^7U-f 1 1 2|C*#iitpii:iST*5. *+3''>3.t 
— ^7W 1 1 2015^^2 5 6 f j/ FT, 1 
54, 1 5 6iS6 4l^5'hgTS)5©t 1 lT'O'OSS 

[0056] «*a«©>*y ^tr>ar- 
Wiwit^-c, ^+s/->=.7 ? -^7u-rcr)t(]fWp 1 fl (^ 

[0 0 5 7] <*JS«4>3e«EWlTtt, X-^COSK* 

mLi»ta*fcoa«t»fpa5Bi-7 ku^i=»ui 

iiiLt*{*3i^tSr^n-5 f ttSij07 FV*lcatLT»? 

[0058] ea i 2 «, *«!^i-ff>5^w*iati^B(D 

teOH!£0J£*-f0igI2]Tfc5„ *»ftlEtS^ll4 0 0 
II, (BANKAl-BANKAn) Mza—jjfrKy h&t 

(LBL, LBLB) icaHSftS^y 5?HISl 
0 9fc#LTV>5£kai; HlfiWI 1 O^^fflStSSfi 1 
0 0 ^c^tellPJ-TxfeS. ffiL, El 12 

T-ll, 7-K«.WL2TaJRS*i5p«*y-fe/UCELL 

2t*siiTv^5. yUff-^iogAWy^rt 

On-*/nfy hH (LBL, LBLB) (C}giB££ftT 
SSlt&tvSr tlCioT, ^«Efi»J 1 ©***Elt»« 1 
0 0 J:5 to— Hft (LBL, LBLB) 17)7" 

y^-+-i?S:Kafc-c#*. itoT. ^y^-r-^ra 

z it 5. 4*J, I61SW l ©*il):{HE1t«lB l 

0 0 >B«.i-fe>^7^7 r « ^f^BJSl 0 4 11121 2 IC 



[0 0 5 9] H 1 3 Kli, ^*IHtg^S4 0 0 OR* 

^yt;uCELL lOx-^asR^fflLfcEK ifiKL 
X, ^^ey-tr/ucELL 2"^— *as*#i4$ii5 0 

[0 0 6 0] »f^8rM*M-5lWfc. RJMBUfl^n-^ 
/Hf-y Ml (RGB L, RGBLB) >a — y J- 

tt (LBL, LBLB) ft, (S*»EQ1 % EQ2& 

"L" l=£*l3-fcKioT\ /!)f-t-^l2l8l0 
8, 10 9{CJ:») "H" t7'!Jf , t - v?$h5 0 

[0 0 6 1] R*aiLRlfm. ff^EQ 1, E 
Q2j)J "H" + tftfc 

HflrlC. 7-K»WLias "H" \Zisti s + 
ZK1Zu—j]A,\f y hH (LBL, LBLB) tfy^-y 

(YSWl-YSWn) 0fMWft*RSW*i «h" 
"L" IwSit. n-a/Hfj, M» (LBL, LBLB) 
iK*HJLffl/B-/^tfy (RGB L , RGBL 
B) i*s»flt**lT, ^^Ut^CELL HzX<0±Z 
fcn-^ynfs,m (LBL. LBLB) OttftStfR 
^ttJLWo-^/nrs, hi* (RGBL, RGBLB) 
l-'E^bns. £ b\Z XT >7" • yy 

f-iaisi 0 4ic-ex.e>n, ■fe>^rv7'TittsuTf3* 

[0 0 6 2] -tr^^T^yicm^s^ex-bn/c^ 
-c, !7-Kiwn*i "h" "l" i;$nt, 

Y^-fyf (YSWl-YSWn) £>$J$Hf# 
RSW# "L" "H" fcSivc, Y**s/* (YS 
Wl~YSWn) OPff^gMOSh7^^ii 
?!-7fcSft, v—f>jVV*/Ym (LBL, LBLB) fc 
R*fflUB^tJ-/<>nr y hm (RGBL, RGBL 

L2# -H" IC$iXT, ^^-yir/UCELL2{Cx-^ 
<0*#ii^asfft3jx5 0 17— KUWL 2 03i*)Jba»'7 b 
mmz % Y^yft/f- (YSWl-YSWn) COfrJWf-^- 
WSWiJS -L- "H"'{c£*VC, Y^yf (Y S 

Wl~YSWn) ONft^lMOS l>7^?# 
*>t-*i!T, n— flA'KyMI (LBL, LBLB) 
i»#ii*ffl/o— /</Hf y m (WGBL, WGBL 
B) ias»ttSix. »#ii*»^sBI*6S*i5. 
*ffl^o— /<yutfy HI (WGBL, WGBLB) ft, 

ft (LBL, LBLB) Sftfttt. 

.^yt/ucELL 2icG^bn, stiA^aiigi-^ 

Tina, *#a*»7att % 7-K»WL2as "H" 
"L" ICitl, RB*l£, YXjyf- (YSW1-Y 



SWn) OBffllfS^WSWas U H" *»f> "L" 

T, YMyf- (YSWl-YSWn) (ON^-V^MS 

MOS h7>v?^^i5^-7JwSn, D-*/Hfy 

(LBL, LBLB) >S#iX^ffl^n-/<yUf yffi. 

(WGBL, WGBLB) *«J9 KS*l5. 
{ff3*EQl, EQ2# "L" IC$tL, R^fflLJB^n 
—s<A'\ZyYWL (RGBL, RGBLB) £d — rt/Utf 
yYU (LBL, LBLB) t #7' ]) f\ — 5/0 K 1 0 
8, l 0 9lwJ:9" H" \z7Vfir-i?£ti. * 

[0 0 6 3] *Hi£0tJT-li, R^itl L 

^y-fcyMcatLTfffco/t**, 

[0 0 6 4] D-A;Hfy hi (LBL, LBLB) 

(RGBL, RGBLB) ft, SS^fcti L- • ~7 x )f'\ — v? 
^/HfyMI (WGBL, WGBLB) tt, Stii^Sb 

ten: n-7>;u^j/ hlTttR^ffiLf^ 

[0 0 6 5] Hl , 3Ttt7 , yf + -^ttlt^^ 

i1M*;w<o£imc:7'y^-e;f7?i 5 leftist 
Z>i><Dbm— -cfeSo 

[0 0 6 6] ifttt, /<>^rtSr*»^A'Jj?— hfcLT 
fllfflL, p'^y^^n^ffTIi, 2 4<-httT?iJfflL 
TV^5. 2 hy*y-fc/u©i 3 k: 

*lfflUTV^rtJc<cS. ^3?«ff2«^B4 0 Ott, fo 

»*ii^tftn— ?-^^/UT3WTT#S 2*— 

W >&) (B WftfWj) 1= 1 *- h t J: 5 1- 

$na. 

[0 0 6 7] <HJ£01J5>|li£0lj4Tti, 2ffl(D^'n- 

SrR*HlL^^o— ^yubTy H§r2fflfflv^^r tic 
it), lt^^/ut2oWf2)r Ku^Ox— ^SrR 

»x.ntf, locDx— ^OR*ajLfirtt*0*^0"»--f 

[o o 6 8 ] eg 1 4 is. *&mzto&#m#RW&m<D 



13, (BANKB1 ~BANKBn) ftl- n — J] >\, f y h i 

(LBL, LBLB) IC&jgESftSUfSr K 7 >v?* * £ 
MP 5 5, MP5 6f LTV^rt, Y^yf- (Y 
SWl~YS\Vn) ^Pft^SMOS (-7>vV 
<A*--r-tSl&$ft2 w >, Sl>'2*fOD^n-^<^f y hi 
(RGBL1, RGBLB1, RGBL2, RGBLB 
2) 0*il^ftteR*iilLI3!S (t^7y7'-7j/f 

aBi o 4) Rv»#a*0K br^sKi o 
2) MBttSiiaria*, 3Si£#j 1 ro^'S&tstt igfi 1 

l co#jg»fEtt^@ l 0 0 k®m\z.±^Z7^-7 • 7y 
81 0 5-CE*&*.Tfc±V\, 

[0 0 6 9] ^^yt^CELLl, CELL2I1, ^ 

rot's/ h^T-fc^D-^yUtTy hi^ (LBL, LBL 
B) tt, '0^lwBMeSixTJI5fiE$*T,«Y^W y^- (Y 
SWl~YS\Vn) 5r^LT, <fc 5 K 

n-a/ufyUft (LBL, LBLB) irftfflCffMS 
ho^'D-^Ufy hi (RGB L 1 , RGBLB 1, 
RGBL2, RGBLB2) {Z&ffc£ti?> B n-TJ/Uf 
f hi (LBL, LBLB) (J, ftflfffl Pft**fiM 
OS h7>^HiP 5 5, MP 5 6{C»«E$ix* Q P 
ft^lMOS F7^^MP 5 5, MP 5 6CD-7* 
-Mi»it!»ttttlcStt3jx5 > ^d-zoh-v hilllg 
lO/D-^n^;, hi^ (RGBL1, RGBLB 1) 
i. *2 0* r n-/<ynfy m (RGBL 2, RGBL 
B2) Ul#ttfe*vc^5. *10^n-/VHfy Hd 
(RGBL 1 , RGBLB1) 11, YXjy? (YSW 
1— YSWn) ©Pf t^i-gMOS h7>"^?MP 
5 1. MP 5 3 $T3>LTn-75^fj/ hi® (LBL, L 
BLB) ig&Sft, S/c-t^^.T^T'- ?j/?-|h]!S1 
0 4l=»ttSii5 a i20/D-/^HfyH| (RGB 
L2, RGBLB2) f±, YXjyf- (YSW1~YS 
Wn) OPft^lMOS h7^-^?MP 5 2, M 
P5 4ZftLXn-$;\,\?y hi (LBL, LBLB) 

*fc-fe>^T^7'- 7y«l 0 4 ICS 
rleitS, Pft^SMOS h7>-^^MP5 1, 
MP5 3©y-Mctt. «*»RSWliS««Sii, P 
ft^/UgMOS h7>^?MP 5 2, MP 5 4 <D-7* 
-hlril, lt*»RSW2j»»«ttSft5, 
[0 0 7 0] 9*3 — ^*iJ:VI7 — KK9-f/<l 0 lfll^ 
■fix** 1 oO/^^oi oO!7- Kj|ftil!IRi-5[3!8T 
.■bo 5 Y*«< y^J®[H]?g 1 0 6I4Y^^ yf- (YSW 
l-YSWn) felW»+5ig»T*>5 s 3? 1 0*'n-/< 
H^fhi (RGBL 1 , RGBLB 1 ) 5^2(0^ 
= -^'Hfj/h^ (RGBL 2, RGBLB2) CUlT* 
^0?gl 0 8as-t*v?-*tt»8S3*i5 a (f^iE 
Q3Si>'(ff-iEQ4fl, 7 9 7 0 8CO$iJ 



^sr-rn-e'n^^r (l?iOUT 1 A>Cj|:ig 1 <D?'a- 
/^tfj/hi (RGBL 1 , RGBLB 1) frblftfrtt, 
*n£r-*#ttj7j£tt,, f§-§-iOUT2A>P>HSg2<Z) 
^D-Ayufs, hi (RGBL 2, RGBLB2) 
It* tt] i Jx/cx - * i * tU 73 $ tl 5 , 1 <D ? □ IT 
(RGBL 1 , RGBLB 1 ) 5t>l20^D- 
AyHfj/hi (RGBL2, RGBLB2) ICH^tt.^' 

[0071] *ic*jtifi«©BBici3v%-r. tefcic** 
y-ir/PCELL iror-*£ijg*tijL, H^LT** y 
ir;uc E L L 2 ©9*-^ firR*aii-»'fr©ftf^S:ttiWi- 
5. 

[0 0 7 2] S)ft£Bf!fc1-SffjK, ^b-^^ji 
(RGBL 1 , RGBL 1 , RGBL 2, RGBLB 
2) 11, .ff-§-iEQ3, EQ4S- "L" KLT, 7*Uf- 
s?0Ki o 8 fc«t 0 "H" ic^y^-v-^-fiJ; 9 

[0 0 7 3 ] *ICff-§-iEQ3# "H" fcSft, & 1 <£> 
^D-A;Hfy hig (RGBL 1 , RGBLB 1) <D?' 

1# "H" KSft, D-TJyUfj/hi (LBL, LBL 

B) a;>^y-t:^cELL iic«J:9l&m£;h,®&^£ 

C$ii-P>ix5. 7-KiWL \V>iL*>±.fr*) fcHWic, 
Y*-f s/f 1 (YSWl~YSWn) QfMfffi -§-R S W 1 
^ -H" A»f> "L" IC^il, n-7J;Uf s/ h& ( l B 
L, LBLB) t^lO^D-/xVUf j/ hi (RGBL 
1, RGBLB 1) im&ZtlX* ^U-feyUCELL 
llCjlUitfcn-^yUfy hi (LBL, LBLB) 
<OMftMfr%\ oya—sSjuXy hi (RGBL 1 , R 
GBLB1) l^^e>tL5 0 $tjlw-roia&M*5i?^^ 
7s/^[II?Sl 0 4lce^e,^, t^7y7"t 

[0074] ■fe^^r^T'iimffiM^ex.tjnfc^. 

T-, 7-KiWLlAJ "H" i»b "L" p'^y 

ir^CELL 1 A^Ox-^R^tULiitpi^nSo IrI 
^{d, YTsyfyf- (YSWl~YSWn) ©ftlflpfff-R 
SWl^J "L" "H" |C£*1. Y^-<y^ (YSW 

l~YSWn) OPft^;U|!MOS h7^?^ 
D-TJyUCs'hi (LBL, LBLB) £Hl 
(DJr'u— /VWy hi (RGBL1, RGB L B 1 ) £ 
*fclBP»lC, fs-§-iEQ3^ "H" *» 
b "L" IcLSiX, ^KO^'n-zVUf y hi (RGB 
LI, RGBL 1 ) ^7*y^t— 0 8{CJ:>3 
-H" {C7*y^ + -^$ix5 e ^Otti-Clwtt^ftEQ 
2*5 "H" l2(0^D-A;nr y )>S (RGB 

L2, RGB L 2) <D7)) ^ + -^tpjh SftS, % ^. 
njrRiei:, 7-KIWL2* "H" l^ft, o-TjyW 
fyhi (LBL, LBLB) ^^yt^CELL2 

2Cit)iaS9 t(R)^P(C, Y^^fs/^ (YSW1-YS 



Wn) rofWWfr§-RS\V2# "H" "L" lr$h. 
n-a/HTyHS (LBL. LBLB) Vg20^D- 
tfrV V h%k (RGBL2, RGB LB 2) tf&WlZtl 

$ (LBL, LBLB) ©li&Mri 5 !? 2 ©**u -y<,utT 
y Ml (RGBL2, RGBLB2) iZ.Bz.btlZ, $ 
b\ZZ.<DW&Mtf-fyXT > s7' • y yf-EJig 1 0 4 Ice 
;tf>*l, ■fe^^T^7 , T-iitsLTff^OUT2IZT ? - 

[oo7 5] ■fe>^r>7'jc*fiiaiiseit6nfcB** 

X\ 7-K»WL2as "H" "L" IdStt, 
■t/i'CELL2*»6>07 f -^HE*aiL*4'll:$ixa D ID 
YX<{y? (YSWl~YSWn) Offlffllfg-g-R 
SVV2A5 "L" frh "H" Ic^ft, Y^yf (YSW 
l~YSWn) ©Pft^/uSMOS h 7^ 
7 In Six. D-^yUf^KH (LBL, LBLB) h% 
2<Dt'u— A>f y M& (RGBL2, RGBLB2) 

<b "L" iCSil. JBlW^n-^/H^y m (RGBL 
1, RGBL 1) ^7*y^ + -v5[3Sgl 0 8IC«f9 
"H" fcT'y**— £t±lcj;i? 2 

[0 0 7 6] El 1 5 TIlT'y + — S?B: 1 -^--f i> 

HK*aiLOi!t[fctTt»*i5J:5.lw-f-ixttJ:v\ -f-fcfr 
[0 0 7 7] *HJS0ljTli. SfiOTC^y'n— ^HT 

y HlttBt*tilL • 5*fcv*5l&flM5rlfvf* 

'H?2ISoa*IilLttf^€rf7 5. o**>. o-^tTy 
Bottom Ltt. */u-cm\ 7* 

v 7- f"5£<S* 5 'iV'«Ort, 3?ft©7Ct V^'n — XyUtr y }• 
m>7'}) J-ir—lSZtlT&iO . n-3&/nfy MSlcld:, 

jSKR^ta L«£i$^ LTHtT-f-a r t # 1 4 

[0 0 7 8] <HJS0IJ 6 >0 1 6 lili, HJS0IJ 2 ©*-r 
y>af-^7W 1 12t y 7J>"?y/<y7 7 1 1 4 £ 
"7««*ii5*»*IEtt»lt6 0 0iSfl%sn5. 
IStggfl 6 0 0 12, (BANK0- 
BANK 7 ) fc, 8-OOY*^ y^EJS (YSW0~Y 
SW7) t, Y^yffa-KHBYSWDfc, «7- 
KKtV^WDJ:, !7-KT3-^WDECi:, yy-r 
3-yPDECt, -fe^T^T* • 7 y^KS AL 



t, 7-f h7^VAt, y*^<y^y77 RB tT-fil 

f££ii5 0 - *i»»Eli3Sfi 6 o ooy^y^y? 

(BANKO-BANK 7) i Y*^ y^ESg (YSW 
0 ~ Y S W 7 ) 12, HffitfiJ 1 O^mgtf SSfi 100© 
9 (BANKn) fc Y*^ y^ESS (YSW 

n ) © mnm&RV w r * h t w- -e* 5 . 

[0 0 7 9] >*!J-feA'7Wtt8 0<*VO* (BAN 
K0-BANK7) «Ct>S'J$^ 14 6 4 *©!7 

-KI&X2 5 6 try h©#?A$r*LT^3. > ^ U ir 
/KTWI2 6 h9Vi;^^0'»^l/!K— h S RAMir 
A'Tf8fi£$;Jx£> e /O^rtOo— *;nf y HSWf (B 
L, /BL) IJNft^/UlMOS F7^?OY^ 

(BGW, /BGW) lEftftSna. D-TJ/Utyhi^ 
5* (BL, /BL) |JPft*/uaMOS b9>5?^^ 

MM* (BGR, /BGR) I3»tt$*i.5 0 

[0 0 8 0] L»fls«P, «R*ilfc^*y-ty«/© 

ff*#R*liiUB*''D— /{ynfj, hilSJt (BGR; /B 

GR) Kei§$ft3<fc 5 It, »fcft*YR©5fc©l-3 

# -l" l^i/j; «9 P?-*.*A4gMOS h? 

tt*UJLffl^ r ti-/</ni'y H»Jt (BGR, 

/BGR) mfiJt^Jxfcfll^tt-t^^TVT' • 7 y^E 

KSALtitffi -mutatis y-K^RBusiwia* 

y— hV<^R BUS 0:3 2 HB-C*5. tt 

*S, •fe>^7'>'7' • 7 y^IUKSALIJEmc^SftS 
. Illlt>^7>'7' (■fe^^T^T' • 7 yfiB 1 0 
5) £{£fflLT<^3o 

[0 0 8 1] S^ii^S&ft*, 7^ h^WBUSA'b 
?-< hr^7*WASr^-LTA7J$n-5x-^j55»#ji^ 
^^n-ZN'/HTy hMj^ (BGW, /BGW) 
it^J:7Jwx jS^<f-§-YW(D7*)©loj5S "H" l^/«C»3 
Nft^gMOS h9>S?^^#*^IC$tl*. 7^ 
F/^WBUSt? 2 tfy KtSTfci. 

[0 0 8 2] 7K^A'^ABUSi>f)7K^i^P 
y * C L KKpjSU LTT - y Tn-^P D E C I^Ajj $ 

tti7J^7- Kra- y'WD ECKA7J£iX, .7*= — KS 
7— Kx=i — ^WDECroffi7J* ; !7— KK7-<^ 
WDICA7J$nT, !7-K^WL^S^$tL-5. 
[0 0 8 3] El 7fctt % ^flffEiggfieOOOlfy 
H»S**ffSH<5. ^«ft!5tSKB6 0 OWtTy 

S^©^^-ytVN7, ) iit'<Ttt4 5%»M1"5r t 

^y-fc/UOgittMenory Cell t 
( ) rtOft*tt>*y-tyUOftiftLT^5. 

^& y •t/i'Oftttttatefttff© ^yt jf<T i / 8 \zti 



f£*iiTi^<5 3 ( ) rt©M2(4m2/I©;>< ?*5r$Lt 

T^5r t^LTV^ : — ^Uf j/ MBS#©g 
*l4BGfc8E£*iT^5 a ( ) rt©M4(4lj?4 /f ©;* * 

^[DJSOgfittYSW fc «E $ ftTV * 5 . ^ o f s/ 
h*1ll4*4ffg (*±«) 0>^^*ttffl + 5fc«>, ^ 
n-z^hTs/ M»0*ja:*Safc9 08* (0. 1 l f 
F/jim) ttn-^yufy h*OJtlfiUlSiSfcijflDS4 
(0. 19fF/^m) in'J^<^5„ '^T, * 
£#f2t§:!£B6 0 OO^'n try h^eoS$tt, & 

[0 0 8 4] 01 8fctt, #«flcffitSSS6 OOOvi 
a. u--> 3 Hi^SSmEa2. 5 V 

LRfu-WVtfhlfkM (BGR, /BGR) 

7W hT^7'WAIiS#iX^*'D— /</l/ 
KVH*** (BGW, /BGW) £SERrf3 d fc jtf-c* 
5, R*iH Llbfls©», Y^yfYSWCNf + ^U 
§!MOS h^^'^^^tyia, n-^/UtTyh^Jt 
(BL, /BL) lcB8LTOtt*UL»f^i:#>ii*B 
f£fc©Wfc^y?-+-i?«:1-5Cifc<, 
^Srn-*/nfy f>$# (BL, /BL) Kl-Clc£g 
id*T-t 5 0 ^tf^y-fe/H::** 
ii**i.TV^H^K*tBLffl^n-^ify }.$# (B 
GR. /BGR) ©T'yf-ir—^asffp-fcas-c**. 

• ta^ffl^n-^A-lfy hmt (BGW, /BGW) 
©7*y + i5*/?«r\, i-fcfc^, n-*yUl^ 
f^S (BL, /BL) Til, ij^tiiL (Read) , * 
fii* (Write) , 7"y^-f — (Precharge) ©J1#T 
ftt>tlZ> 0 tifomLMUrn—stA'Vtr htifcti (BGR, 
/BGR) TI4, B^WL (Read) , 7*y + (Pr 
echarge) ©KHftTftbiXS. «^ i&^^D— /</uif 

(BGW, /BGW) Tli, (Writ 
e) 0*#frtoft5. ttoT. tt*HBUffl^n hf 
J-W (BGR, /BGR) T'OSS^UIL (Read) £ 

• t&fcffl^nwW'iry KIM* (BGW, /BGW) 

(Write) tfattfrlCffWlTl^S. 
[0 0 8 5] 01 8I^Sil5*>SaU— >a>tt*»C 
.tit, *Wft:Elg3fifll6 0 014, f$^.'ULt9#iX^ 
>C2o?)»!3. 5 n sTJSSTtSiSfcSil 

5= ***EitKfi6 0 0H. ttf^fliS«c2 

8 5MHz©llM*^T.£*ajL£Sf i£*t©Sbfl£ 



[ 0 0 8 6 ] 0 1 9 \Ztt, ¥g#!5tg&fl 6 0 0 

y *9 1>4 8%fi<45. fi^jf-a^o^^y a, R^uj 
m»t**'5tv\ lot, g?*ajLt£f &*©p";s 

***ia»8jt6 o oiwfc^xii, S4©/h£vM3-jO 

/Utfy HI (BL, /BL) fc^^-Oft (019 
TI4, Pipelined*: *E3*i"0*5. ) fcteffl+SJ:? 
KSJl, SftO^Sl^oO^n— /</utf? Mil (BG 
R, /BGR ; BGW, /BGW) 2 — h (019 
Ttt, 2-port fc*E3ftTV^5. ) i J; 

[0 0 8 7] fcfc, S£^-tiJLI4ReadX»4Ri:. Stii^ 
(4WriteXI4Wt , 7*y + — -^ttPrechargeXttPci^ 
ESilTI^S. tf j/ h^XttD-^yHf;/ h^|4BL 
t, aE*ffiLffl^u-/</Hfy USttBGRfc, 
ffl^B-^ty h^l4BGWtgE$ttXV>5. 

[0 0 8 8] 02 0 1^14, iri^TVT - - t's'tNIWSS 

±*5 0 x*»fey — K'<*RBUS (Read Bus) Idx— * 
i*8E*ai*il5*T©WflBl4, 1. 3nsTi)5 0 SS^ 
WLffl^n-^ufy MIH4BCR4:, l»BOt^7 
^SAKOffiMttSOl^ 2«B©'-fe^T^7* 

SA2ota*)^i4so2 1, 3S@roty^7>ysA 

3©m**J4S0 3fc*E*ilTV^5. •fe^^T' 
^mmtit S A_ E N (4SS^fcB Lffl ^ n -y^b f y 
(BGR, /BGR) icWttS^^USWlifittfl: 
(Hl^^U) IcSftTVS. i"/Ji*>-fe, ^^T5^^7y 

[0 0 8 9] 02 1KI4, ^NV(MBtt£iB6 0 0 ©Kf^ 
B D©^K©=-tr— ^*^$ix5. 7— Kf^-yWDE 

W|4, Decoder / Word Drivert^^^ixTV'iggtKl^ 
t^7y7" • 7 yf-EiSS AL, 7 
h7y/WAXtF!l#^!J/<y7rRBI4, Read / W 
rite amplifier / RBt*fl%S*lTV^5««*cE«Sil 
T^5o !)-hVWRBUSOE«l4, Read Bust «5% 

©Ei^tt, Write Bust^$nT^56B^EfS$n 
T^5„ 7*yf* 7 *a-^PDEC4:*Otfl J j5.R40(g 
14, Peripheral tg^^nTV-SBB^I^Ea^nxl'' 1 

[0 0 9 0] ¥-ar#Ettgg6 0 Ott, 0. 3 5ym, 
4l^JSE^, CMOSa«5-C»ieS*T,T^5 a Nf" 



7>\s*f><D¥- bmt. 0. 4 u m?fci s 

ro t'i/^IJ, l. 4„mT&S, ^MBfttSlgSSfi 6 0 0 

W^tili, l. 5 mmX 3 . 5 6mmT-*>3 3 

[0 0 9 1] i22 6 0 0 OHi! 

Wgj^iS^^vTrjn^, 2 8 5MH z □ y <7 (Cloc 
k) t, (Word Line) t , 7-T k^WB 

US (Write Bus) !>— K'<*RBUS (Read Bu 
s) ©ajBas^ft-cvi. **4li«rWC, Jftttiltt;*] 
St/Eri^ Six-TV 3. HNf?/Hi3. 5nst, 7^ 
±z?<< J*\t2 n s fot, Ifc^tHLiSt ii 
*»tel*ttffcfflStt2 8 5MH2 0 1^^yUT?3lffS 
ix-CV^o *fc, ***HE«81t6 0 0«)#*tt, fit 

[0 0 9 2] (1) E»S#: 4KX3 2 bfy h (1 6 
K/<^C h) - 

(2) . gJ^tllL^-h : 1-3 

(3) h : lo 

(4) gt&gffittE : 2. 5 V 

(5) •*<{ fifrjrj J* : 3. 5ns 

(6) ^D;/?7^t^^^i: 2. 0ns 

( 7 ) ig£H£ : 1 3 0 mW (ft^ n y ? ffl&&fr 2 
0 OMHzOtJ) 

( 8 ) ^^]) -tsWJ X : 4 . 2X5. 1 6 y m ( 6 I- 
7 

(9) f?WX: 1. 5X3. 56mm 
(1 0) 7'D-ir* : 4ff&AEM. 0. 3 5/imCMO 
S 

(11) &JR£&t;y^ : 1. 4 

(12) ^^ KB: 2. 3G/^ h/s 

ri\ v>^^>5 ioomos t io©StA> 

>I2 2 5 6 tj/ hT*>S#, I7'f>lil2 8tj/|> > 
5 1 2 \fy y$<D\ttit}<D?-?ti§CD&&teX-hi%\i X 
V\, 3rir y>af-?7W 1 1 2<DK^<D"f 

— *«tt3 2EV hXtt6 4fcry h-CfcSa*, 128f 
^hT*fcoTtJ:V\ 110OvY^D7'Dtj'tl3 
012* 2ft*+y->a.&rt»LTfcJ:V\ 2&* 

+ y->iHEl2(0^+5'->^p< ; ty Srffl^T-biv^ El 

1 0(D=i^t-i-^->^7 1 A«:2&^+s/->3.^7iV>'> 



[0 0 9 3] 

Oil '3 "CfcS, 

[0 0 9 4] lj£^fflL>S#iX^rofcfc(Df 

■C»x.5C> ASSISE > 4 5 S . 
[0ffi<affi#/.t!ft9H 

[ill 3ltt0U^ff.3¥*<raiS£K0[s]!S[g|, 
[02] -t^X7>-7'- y y7-\3)i&<Di\k<0mtii®)<D\2l& 
0 O 

[03] ^n-/<^fy H»SrB-*/Hf y Md4»|i 
*f LT 1 Lfc*fr©0BIH. 
[04] HttMllcffi«^!««IStt»lti0p(«y7y h 

SSCOWT? h0 8 

[0 5] SOt«l©**<«EtS«li«»*y^y h«BO 

ISfB50o 

[0 6] 3Wt«l©i|iW*ia««ltSrfflV^l 6KBO 
[0 7] USaey l O¥«ftffl1g$ttro¥«#&1g&ft0> 
[0 8] 3giMilcffi5¥Wtteiil£B&fflv\fc**y 
[0 9] laSe^Osfr+yS/a^yoafftfiJBB. 

[010] mfem2\z.mt>z>**r v\/=L**y zr^k. 

[011] 3 o l ? ->aOttfti/^o 

Sasyo j/^0 o 

[012] HiS0ij4|c^5^fls|Ettgfi<O[2]?S0 o 
[013] $flM4 0¥*fMHS&BafMHIftgH. 

[014] ntizm 5 iwfts^v^g&BoisiBBi. 
[015] nmi5<D*m#&m>&m.<DW)ftmrmo 

[016] IStt0y6lcft«^«#G«SiSoiElKBI. 
[017] Xtt0!l6fcffSitfff$E1g&Bne'y 

ft. 

[018] |SflM6lCft£iHMffi1gSBe£'3a.U-- 

[0i9] ttWB\z»z#mmiw&mk&*ffl!iG> 
[020] nm\6izghz*>$#t&&%im.<D j t>x7> 

[02 1] Xffi0!6£{&£i&g{ffi1g£|l0Rft:&0? 
[022] HiS0iJ 6 £ft£¥igttIBlgKB«>Rfl£&rott 

1 0 1 Tzt—ytiXVU-YVyJ/* 

1 0 2 74 YTIS7"®& 

104, 153, 154 t^7^7"-7yflHl8 



1 0.6 Y*W yi-Wm®& 

10 8, 109, 1 5 1, 1 5 2 y"]) ft->'SB 

1 1 2 *tr>if'-?7U'f 

1 1 3 yv-a^'T W 

114 y a * v '< v y 7 

i l 5 

1 1 6 nmmn 

1 1 7 fcy hff-i- 

118 T KU^./<^. 

1 20 -t\sfifimwit*k 

121, 14 o K*ttiUB'<;* 

1 2 2, 1 4 2 St&^ffl^*;* 

1 2 4 -fel^^^ 

125, 12 6 fymr ku* 

13 0 ^ D7'D-t -y-f 

1 3 2 l^tyvi 

1 3 4- CPU 

1 3 6 

1 3 8 =f— fs<X 

140 >^!)7W 

1 4 2 ■-73-^ it?!7 - K K7^ A'jSiO-W 
1 4 3 Y*-f j/f- 

1 4 4 irV^TVT - - V5'^0?SfciI>'7-Y HT> 

1 4 5 m%-mm<D&m 



1 4 6 

1 4 7 T'yfa-^iajivfwapigK 

LBL, LBLB 

WG B L , WG B L B ii^ffl n — /i>\, f j/ h 

RGBL, RGBLB &*fctS Lffl^n -/VUtf y )■> 

MP Pft^^iMOS h^v 5 ** 

I NV >f EiS 

nand i->ymn 

CELL ^y-t/u 

WL !7-K» 

N, NB ^y-fe^Etgy-K 

eq ^ , y^+-^saww(t* 

RSW YSWOPSMOS h 7 5 

ft* 

WSW YSWONSMOS h7>v ? ^^Sr»J«9-T5 

ff* 
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